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Description

Technical Field

[0001] The present invention relates to a battery ter-
minal.

Background Art

[0002] Inrecentyears, as automobiles are highly func-

tionalized, electrical components are also increased in
number. It is known that increase of the electrical com-
ponents causes a drain of an in-vehicle battery more
sharply. A battery terminal is connected to a battery post
of the battery. The battery terminal is connected with an
end terminal of a cable terminal. A current sensor for
monitoring a remaining capacity of the battery is assem-
bled to the end terminal. The current sensor has a sub-
stantially annular core and a Hall element and is inserted
and assembled to the end terminal (for example, refer to
Patent Literature 1).

Citation List
Patent Literature

[0003]
and 5)

Patent Literature 1: JP 2002-141054A (FIGS. 4

Summary of Invention
Technical Problem

[0004] In the above related art, when connecting the
end terminal of the cable terminal to the battery terminal,
it is necessary to insert the current sensor into the end
terminal to assemble the current sensor. Accordingly, the
number of processes is increased, considering the work-
load until the completion of the connection of the end
terminal and the battery terminal.

[0005] Further, in the above related art, since the cur-
rent sensor is assembled to the end terminal, the current
sensor must be provided at a position distant from the
battery post or the battery. As a result, a relatively large
space should be secured around the battery.

[0006] WO 2010/044111 A1 discloses a battery termi-
nal according to the preamble of claim 1, the battery ter-
minal comprising: a battery terminal part that is formed
by a conductive metal plate, wherein the battery terminal
part includes a first plate part and a second plate part,
which are opposed to each other by bending the conduc-
tive metal plate, a post part that is to be connected to a
battery post of a battery, a stud part being a connection
part of a load, and an embrace part that is formed at the
post part and restrains the first plate part and the second
plate part from being widened therebetween, the em-
brace part having a L shape and having a leading end
bent inward and engaged to the second plate part.
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[0007] GB 2 441 211 A discloses a battery terminal
provided with a current sensor.

[0008] Accordingly, the inventor found an idea of inte-
grating the current sensor with the battery terminal by a
resin molding. The inventor found that the above prob-
lems can be solved by the idea.

[0009] The inventor also found that it is necessary to
prepare a following countermeasure, in addition to the
integration of the current sensor with the battery terminal
by the resin molding. That is, the inventor found that after
the battery terminal and the current sensor are integrated
by the resin molding, which is then connected and fixed
to the battery post, it is necessary to prepare a counter-
measure with respect to a work of connecting an end
terminal of a wire terminal, which is connected to a load,
to a stud bolt of the battery terminal. Specifically, when
a stress is concentrated on the resin-molded part by high
fastening torque, peeling may be caused at a contact
part between a metal surface and aresin surface, so that
the resin-molded part is separated. Due to the concern,
the inventor found that it is necessary to set up a coun-
termeasure to deal with the problem.

[0010] When the resin-molded part is separated, the
overall outward appearance is deteriorated and also the
repetitive use is difficult. Further, the influence due to the
vibration or the like may be caused.

[0011] The inventor also found that it is necessary to
prepare a following countermeasure, in addition to the
above countermeasures. In other words, when the bat-
tery terminal has a structure in which a conductive metal
plate is bent and an upper plate part and a lower plate
part thereof are thus opposed to each other, it is not pos-
sible to form an embrace part (refer to a reference nu-
meral 22 in FIG. 4 of Patent Literature 1), which prevents
the upper plate part and the lower plate part from being
widened therebetween, at the integration position of the
battery terminal and the current sensor and at a rear po-
sition thereof. Hence, a problem may occur which is
caused as the upper plate part and the lower plate part
are widened therebetween and thus it is necessary to
prepare a countermeasure to deal with the problem.
[0012] The invention has been made to solve the
above problems. An object of the invention is to provide
a battery terminal with current sensor capable of prevent-
ing an integrated part by a resin molding from being sep-
arated. Another object of the invention is to provide a
battery terminal with current sensor capable of prevent-
ing an upper plate part and a lower plate part from being
widened therebetween.

Solution to Problem

[0013] The presentinvention provides a battery termi-
nal according to claim 1.

[0014] According to the configuration, the post part is
formed with the embrace part, so that it is possible to
restrain the first plate part and the second plate part (e.g.,
the upper plate part and the lower plate part) from being
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widened therebetween, regardless of the resin molding
position of the current sensor.

[0015] The battery terminal with current sensor is con-
figured so that the connection part has a tapered shape
whose width is gradually increased from a base end po-
sition of the embrace part toward the part to be resin-
molded.

[0016] According to the configuration, the width of the
connection part is widened, so that it is possible to in-
crease the strength of the connection part. Even when
the current sensor is integrated to the part to be resin-
molded continuing from the connection part, the connec-
tion part can sufficiently bear a weight of the current sen-
sor, the vibration, or the like.

[0017] The battery terminal with current sensor may
be configured so that the connection part is formed with
a reinforcement part.

[0018] According to the configuration, it is possible to
further increase the strength of the connection part. As
an example of the reinforcement part, it is preferably to
form a bead and the like by embossing the plate-shaped
connection part.

Advantageous Effects of Invention

[0019] According to the configuration based on the
above aspect, the post part, which is connected to the
battery post of the battery, is formed with the embrace
part. Thereby, it is possible to restrain the first plate part
and the second plate part (e.g., the upper plate part and
the lower plate part) of the battery terminal part from being
widened therebetween, even not at the integration posi-
tion of the current sensor and at a rear position thereof.
In addition, since the battery terminal part can prevent
the first plate part and the second plate part thereof from
being widened therebetween, it is possible to favorably
integrate the current sensor thereto.

[0020] In addition, itis possible to secure the sufficient
strength that is required for the integration of the current
sensor.

Brief Description of Drawings
[0021]

FIG. 1A is a plan view of a battery terminal with cur-
rent sensor according to a first embodiment of the
invention.

FIG. 1B is a plan view of a battery terminal part ac-
cording to the first embodiment.

FIG. 2A is a bottom view of the battery terminal with
current sensor shown in FIG. 1A.

FIG. 2B is a bottom view of the battery terminal part
shown in FIG. 1B.

FIG. 3A is a front perspective view of the battery
terminal with current sensor shown in FIG. 1A.
FIG. 3B is a front perspective view of the battery
terminal part shown in FIG. 1B.
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FIG. 4A is a rear perspective view of the battery ter-
minal with current sensor shown in FIG. 1A.

FIG. 4B is a rear perspective view of the battery ter-
minal part shown in FIG. 1B.

FIG.5is a perspective view of a battery terminal with
current sensor according to a second embodiment
not forming part of the invention.

FIG. 6A is a plan view of the battery terminal with
current sensor shown in FIG. 5.

FIG.6Bis a planview of a battery terminal part shown
in FIG. 5.

FIG. 7 is a plan view of another battery terminal part
according to another illustrative embodiment.

Description of Embodiments

[0022] A battery terminal with current sensor includes
abattery terminal partformed by a conductive metal plate
and a current sensor that is integrated with the battery
terminal partby aresin molding. A partto be resin-molded
of the battery terminal part is formed with a penetration
portion having a hole or slit shape. In addition, a resin-
molded part of the current sensor is formed with a filling
portion that fills the penetration portion.

[0023] In a different standpoint, the battery terminal
with current sensor includes a post part that is to be con-
nected to a battery post of a battery and a sensor part in
which the battery terminal part and the current sensor
are integrated with each other. The post part includes a
first plate part and a second plate part (an upper plate
part and a lower plate part) and an embrace part that
restrains the first and second plate parts from being wid-
ened therebetween.

(First Embodiment)

[0024] Hereinafter, a first embodiment will be de-
scribed with reference to the drawings. FIGS. 1A to 4B
are plan views, bottom views and perspective views of a
battery terminal with current sensor and a battery termi-
nal part configuring a part of the battery terminal with
current sensor according to the first embodiment of the
invention. FIG. 7 is a plan view of another battery terminal
part according to another illustrative embodiment.
[0025] FIG. 1 shows a battery terminal 1 with current
sensor. The battery terminal 1 with current sensor has a
battery terminal part 4 that is connected to a battery post
3 of a battery 2 to be mounted on a moving body such
as automobile, and a current sensor 5 that is integrated
with the battery terminal part 4 by a resin molding, but
the configuration of the battery terminal 1 with current
sensor is not limited thereto.

[0026] The battery terminal 1 with current sensor has
such a configuration so that a part to be connected to the
battery post 3 corresponds to a post part 6 of the battery
terminal 4, an integrated part of the battery terminal part
4 and the current sensor 5 corresponds to a sensor part
7, and a connection part of a load corresponds to a stud
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part 8 of the current sensor 5. In the first embodiment,
the sensor part 7 and the stud part 8 are arranged side
by side in a direction orthogonal to a longitudinal axis L1
of the battery terminal part 4 (another example will be
described in a second embodiment). As the sensor part
7 and the stud part 8 are arranged as described above,
the battery terminal 1 with current sensor has a relatively
short whole length to be compact.

[0027] As can be seen from the below descriptions,
the battery terminal 1 with current sensor has such a
structure that a resin-molded part surrounded by a ref-
erence numeral C cannot be separated. By this structure,
it is possible to prevent the overall outward appearance
from being deteriorated, to enable the repetitive use and
to exclude the influence due to the vibration, or the like.
[0028] First, the battery 2, the battery terminal part 4
and the current sensor 5 are specifically described.
[0029] The battery 2 has an upper surface, a lower
surface and a plurality of side surfaces and is provided
with the battery post 3 that protrudes from the upper sur-
face. The upper surface is a surface on which the battery
post 3 is mounted to stand. The battery post 3 has a
substantially conical shape in trapezoidal cross section
having a tapered peripheral side surface in which a di-
ameter of a leading end is smaller than that of a base
end. In the first embodiment, the battery terminal part 4
that can be connected and fixed to the battery post 3
(minus side) having the above shape is used.

[0030] InFIGS. 1A to 4B, the battery terminal part 4 is
formed into the shown shape by pressing a conductive
metal plate. In the first embodiment, the metal plate is
Sn-plated. The battery terminal part 4 has an upper plate
part 9 and a lower plate part 10 (first and second plate
parts), which are opposed to each other, a pair of fasten-
ing parts 11, 11, a pair of embrace parts 12, 12, a con-
nection part 13, a plate-shaped part to be resin-molded
14 (or a part to be resin-molded) and an end terminal
connection part 15. In addition, the battery terminal part
4 has a fastening bolt 16, a nut 17 that is screwed to the
fastening bolt 16 and a stud bolt 18 for end terminal con-
nection that is mounted to stand on the end terminal con-
nection part 15.

[0031] Inthe first embodiment, an axial direction of the
battery post 3 is defined as an upper-lower direction. Al-
so, the leading end and base end of the battery post 3
are respectively defined as above and below. Hence, the
upper plate part 9 is arranged above the lower plate part
10. A direction orthogonal to the upper-lower direction is
defined as a left-right direction. The left-right direction
coincides with an arrangement direction of the sensor
part 7 and the stud part 8 or a fastening direction by the
fastening bolt 16 and the nut 17. In addition, a direction
orthogonal to the upper-lower direction and the left-right
direction is defined as a front-rear direction. The front-
rear direction coincides with the longitudinal axis L1 of
the battery terminal part 4. Regarding the front-rear di-
rection, a battery post 3-side is defined as a front.
[0032] The upper plate part 9 and the lower plate part
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10 of the battery terminal part 4 are opposed to each
other in the upper-lower direction by punching a metal
plate and bending the pair of fastening parts 11, 11.
[0033] The upper plate part 9 has a battery post inser-
tion hole 19 at its substantial center. The battery post
insertion hole 19 is to insert the battery post 3 therein
and is penetrated in the upper-lower direction.

[0034] The embrace parts 12 having a substantial L
shape, each of which extends in the lower direction and
has a leading end bent inwards and engaged to a lower
surface of the lower plate part 10, are respectively con-
nected to left and right end portions of the upper plate
part 9. The pair of embrace parts 12, 12 is provided to
prevent the upper plate part 9 and the lower plate part
10 arranged at a predetermined interval from being wid-
ened therebetween. Inthe meantime, the pair of embrace
parts 12, 12 is not limited to the above. That is, embrace
parts may have such a structure that they are connected
to the left and right end portions of the lower plate part
10 and thus embrace the upper plate part 9.

[0035] The battery post insertion hole 19 contacts the
peripheral side surface of the battery post 3 and is formed
so that a lip thereof is bent from the upper plate part 9 to
face downwards. The battery post insertion hole 19 is
annularly formed in conformity with a diameter of the
leading end of the battery post 3. The battery post inser-
tion hole 19 is formed so that a part between the pair of
fastening parts 11, 11 is divided. A reference numeral 20
indicates the dividing part of the battery post insertion
hole 19.

[0036] The lower plate part 10 has a battery post in-
sertion hole 21 at its substantial center. The battery post
insertion hole 21 is to insert the battery post 3 therein
and is penetrated in the upper-lower direction.

[0037] The pair of embrace parts 12, 12 is engaged at
left and right end portions of the lower plate part 10. Also,
the left and right end portions of the lower plate part 10
are connected with sidewalls 22, each of which extends
in the upper direction and has a leading end contacting
a lower surface of the upper plate part 9. The pair of
sidewalls 22 is provided to prevent the upper plate part
9 and the lower plate part 10 from being narrowed (ap-
proached) and to thus keep the predetermined interval
therebetween. The pair of sidewalls 22 is formed so that
they are embraced by the pair of embrace parts 12, 12.
[0038] The battery post insertion hole 21 contact the
peripheral side surface of the battery post 3 and is formed
so that a lip thereof is bent from the lower plate part 10
to face downwards, like the battery post insertion hole
19. The battery postinsertion hole 21 is annularly formed
in conformity with a diameter of a base end of the battery
post 3. The battery post insertion hole 21 is formed so
that a part between the pair of fastening parts 11, 11 is
divided. In the meantime, the dividing part of the battery
postinsertion hole 21 isformed to be same as the dividing
part 20 just below thereof (hence, the same reference
numeral 20 is used).

[0039] The fastening parts 11, 11 connect the upper
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plate part 9 and the lower plate part 10 so that the upper
and lower plate parts overlap with each otherin the upper-
lower direction at the predetermined interval, and are
formed by bending the same into a U shape in the front-
rear direction. The fastening parts 11, 11 have upper
ends that are connected to a front end of the upper plate
part 9 (they are connected at left and right sides of the
upper dividing part 20). Also, the fastening parts 11, 11
have lower ends that are connected to a front end of the
lower plate part 10 (they are connected at left and right
sides of the lower dividing part 20). The fastening parts
11, 11 have a fastening gap 23 that communicates with
the dividing parts 20, 20, and are provided side by side
in the left-right direction. A bolt insertion penetration hole
(its reference numeral is omitted) is formed inside each
of the fastening parts 11, 11.

[0040] The fastening bolt 16 is inserted in the bolt in-
sertion penetration holes of the fastening parts 11, 11.
The fastening bolt 16 is inserted while crossing the fas-
tening gap 23. The fastening bolt 16 has a function of
fastening the fastening parts 11, 11 positioned at both
sides of the fastening gap 23 in a direction of coming
close to each otherin cooperation with the nut 17 screwed
on a shaft leading end of the fastening bolt (when the
fastening parts are fastened, the diameters of the battery
post insertion holes 19, 21 are reduced). A head part of
the fastening bolt 16 is contacted to rotation prevention
parts (reference numerals thereof are omitted) of the up-
per plate part 9 and the lower plate part 10 and thus
rotation-prevented.

[0041] The connection part 13 continues the upper
plate part 9 and the plate-shaped part to be resin-molded
14. The connection part 13 straightly extends from the
upper plate part 9. The connection part 13 has a sub-
stantially tapered shape whose width is gradually in-
creased from the base end positions of the embraces 12,
12 toward the plate-shaped part to be resin-molded 14.
In the meantime, the tapered shape having the wide width
is to secure the sufficient strength. Regarding the
strength secure, it is efficient to form beads 24 (reinforce-
ment parts) by performing an embossing process for the
connection part 13 (the invention is not limited to the
beads and the other reinforcement parts may be possible
inasmuch as they can increase the strength). The beads
24 are arranged at positions that are apt to be influenced
by vibration, or the like. The pair of sidewalls 22 is ar-
ranged to contact the lower surface of the connection
part 13. Therefore, the connection part 13 is not further
shaken well.

[0042] The plate-shaped part to be resin-molded 14 is
a part to which the current sensor 5 is integrated by the
resin molding, and has a front end-side part to be resin-
molded 25 and a bus bar-shaped part to be resin-molded
26. In the meantime, regarding the term ’plate shape’ of
the plate-shaped part to be resin-molded 14, in the first
embodiment, since the part to be resin-molded has a
plate shape, the part to be resin-molded is called as the
plate-shaped part to be resin-molded. However, the in-
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vention is not limited to the plate shape.

[0043] The front end-side part to be resin-molded 25
corresponds to a substantial outer periphery edge part
which continues from a rear end of the connection part
13 and extends in the left-right direction. Also, the front
end-side part to be resin-molded 25 shortly extends in
the front-rear direction. Since the front end-side part to
be resin-molded 25 has the above shape, it has a smaller
area in the front-rear direction (when the current sensor
5is integrated, a contact area between the metal surface
and the resin surface is reduced). The front end-side part
to be resin-molded 25 is formed with a penetration portion
27 as a part for preventing the separation of the resin-
molded part C.

[0044] The penetration portion 27 is a hole that is pen-
etrated in the upper-lower direction, and has an elliptical
shape, in the first embodiment. In the meantime, the
shape of the penetration portion 27 is not particularly lim-
ited insofar as it can prevent the separation of the resin-
molded part C. For example, a circular hole, a rectangle
hole or a slit is also possible. Also, two or more penetra-
tion portions may be arranged. In this illustrative embod-
iment, the penetration portion 27 is arranged on an axis
L2 (this is just exemplary). The axis L2 is an axis line that
passes through the stud bolt 18 of the stud part 8 and is
parallel with the longitudinal axis L1 of the battery terminal
part4). Also, in the firstembodiment, the penetration por-
tion 27 is arranged near the stud part 8. In other words,
the penetration portion 27 is arranged at a position to
which force is first applied when fastening.

[0045] The bus bar-shaped part to be resin-molded 26
has an end that is connected to the front-side part to be
resin-molded 25. In the first embodiment, the connection
position is distant from the penetration portion 27. Also,
the other end of the bus bar-shaped part to be resin-
molded 26 is connected to an end terminal connection
part 15 that configures the stud part 8. The bus bar-
shaped part to be resin-molded 26 has a desired path.
In the first embodiment, the path is set to provide the
compact battery terminal 1 with current sensor having a
relatively short whole length (that is, the battery terminal
1 with current sensor having a relatively shorter whole
length, compared to a second embodiment that will be
described later).

[0046] The end terminal connection part 15 and the
stub bolt 18 standing therefrom configure the stud part
8, which is a connection part of a load (not shown). Spe-
cifically, the stud partis configured so thatan end terminal
of a cable terminal (not shown) can be connected and
fixed thereto (a nut (not shown) is fastened to the stud
bolt 18 and the end terminal is pressed, connected and
fixed to the end terminal connection part 15 by the fas-
tening).

[0047] The current sensor 5 is provided to monitor a
remaining capacity of the battery 2 and is integrated and
assembled to the plate-shaped part to be resin-molded
14 of the battery terminal part 4 by an insert molding. The
current sensor 5 having the above shape has a sensor



9 EP 3 660 984 B1 10

block 28 that has therein a current sensing circuit part of
a chip type (not shown) and a connector part 29 that is
connected to the sensor block 28.

[0048] The current sensing circuit part (not shown) is
arranged to the position of the bus bar-shaped part to be
resin-molded 26. In the firstembodiment, a coreless type
having no core and no Hall elementis used as the current
sensor 5.

[0049] The sensor block 28 is molded to embed the
plate-shaped part to be resin-molded 14 and a lower sur-
face of the end terminal connection part 15 by the insert
molding. Most of the sensor block 28 is formed as aresin-
molded part of the current sensor 5. The sensor block 28
is formed with a filling portion 30 that fills the penetration
portion 27 of the battery terminal part 4 with resin by the
insert molding. When external force due to some causes
is applied, thefilling portion 30 is caughtin the penetration
portion 27 (engaged by the filling). Thereby, the filling
portion prevents the sensor block 28 (resin-molded part
C) from being separated from the front end-side part to
be resin-molded 25 of the plate-shaped part to be resin-
molded 14.

[0050] The connector part 29 has a housing 31 and a
plurality of end terminal fittings (not shown) that is pro-
vided in the housing 31. A lock part 32 that is fitted with
a mating connector (not shown) is formed on an outer
side of the housing 31.

[0051] Inthe below, a method of connecting the battery
terminal 1 with current sensor to the battery post 3 is
described based on the above configuration and struc-
ture.

[0052] For connection to the battery post 3, the battery
terminal 1 with current sensor is moved downwards and
the battery post insertion holes 19, 21 are brought into
contact with the peripheral side surface of the battery
post 3. Then, a direction of the battery terminal 1 with
current sensor is arranged to a predetermined direction.
Subsequently, the nut 17 is fastened by a tool (not shown)
such as impact wrench from a lateral direction of the bat-
tery terminal 1 with current sensor. Thereby, the battery
post insertion holes 19, 21 are decreased to reduce the
diameters thereof, so that the battery postinsertion holes
19, 21 are pressed and contacted to the peripheral side
surface of the battery post 3. As a result, the connection
of the battery terminal 1 with current sensor is completed.
[0053] Regarding the battery terminal 1 with current
sensor that is connected to the battery post 3, when an
end terminal of a cable terminal (not shown) is connected
andfixed to the stud part 8, the relatively high force, which
is caused due to the fastening of a nut (not shown), is
applied to the integrated part of the battery terminal part
4 and the current sensor 5. However, since the battery
terminal 1 with current sensor has the penetration portion
27 and the filling portion 30, the sensor block 28 (resin-
molded part C) is not separated from the front end-side
part to be resin-molded 25.

[0054] As described above with reference to FIGS. 1A
to 4B, the battery terminal 1 with current sensor can pre-
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ventthe sensorblock 28 (resin-molded part C) from being
separated from the front end-side partto be resin-molded
25. Accordingly, it is possible to prevent the overall out-
ward appearance from being deteriorated, to enable the
repetitive use and to exclude the influence due to the
vibration, or the like.

[0055] Also, as described above with reference to
FIGS. 1A to 4B, the battery terminal 1 with current sensor
has the embrace parts 12 at the post part 6 that is con-
nected to the battery post 3 of the battery 2. Thereby, it
is possible to restrain (prevent) the upper plate part 9 and
the lower plate part 10 of the battery terminal part 4 from
being widened therebetween, even not at the integration
position of the current sensor 5 and at a rear position
thereof. In addition, since the battery terminal part 4 can
prevent the upper plate part 9 and the lower plate part
10 thereof being widened therebetween, it is possible to
favorably integrate the current sensor 5 thereto.

[0056] In the meantime, the battery terminal part 4 is
not limited to the shape shown in FIGS. 1A to 4B and
may have a shape as shown in FIG. 7. That is, a battery
terminal part 4’ having battery post insertion holes 19’,
21’ having smaller diameters whose outward appear-
ance is notchanged is also possible. The battery terminal
part 4’ in FIG. 7 is used in correspondence to a battery
having a thinner battery post. However, it has the same
outward appearance as the battery terminal part 4, so
that it is not necessary to newly prepare a mold. That it,
there is a merit of commonly using the mold.

(Second Embodiment)

[0057] Hereinafter, a second embodiment not forming
part of the invention will be described with reference to
the drawings. FIG. 5 is a perspective view of a battery
terminal with current sensor according to the second em-
bodiment not formin part of the invention. In addition,
FIG. 6Ais a plan view of the battery terminal with current
sensor of FIG. 5 and FIG. 6B is a plan view of a battery
terminal part of FIG. 5.

[0058] FIGS. 5, 6A and 6B show a battery terminal 41
having a current sensor according to the second embod-
iment not forming part of the invention. The battery ter-
minal 41 with current sensor has a battery terminal part
42 that is connected to the battery post 3 of the battery
2 (refer to FIG. 1) and a current sensor 43 that is inte-
grated with the battery terminal part 42 by the resin mold-
ing.

[0059] The battery terminal part 41 with current sensor
has a post part 44 of the battery terminal part 42 that is
a part to be connected to the battery post 3 (refer to FIG.
1), asensor part45thatis an integrated part of the battery
terminal part 42 and the current sensor 43 and a stud
part 46 of the current sensor 43 that is a connection part
to a load. The sensor part 45 is arranged between the
post part 44 and the stud part 46. In the second embod-
iment not forming part of the invention, the post part 44,
the sensor part 45 and the stud part 46 are arranged side
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by side along an axis L3 of the battery terminal 41 with
current sensor. The respective functions of the post part
44, the sensor part 45 and the stud part 46 are the same
as those of the first embodiment and the descriptions
thereof are thus omitted.

[0060] The battery terminal 41 with current sensor has
a penetration portion 47 and a filling portion 48 at the
sensor part 45. The penetration portion 47 is formed at
a plate-shaped part to be resin-molded 49 (a part to be
resin-molded) of the battery terminal part 42. Also, the
filling portion 48 is formed at the sensor block 50 of the
current sensor 43. In the meantime, the penetration por-
tion 47 and the filling portion 48 are the same as the
penetration portion 27 and the filling portion 30 of the first
embodiment.

[0061] As described above with reference to FIGS. 5,
6A and 6B, the battery terminal 41 with current sensor
has such a structure that the resin-molded part is not
separated at the sensor part 45. By the structure, it is
possible to prevent the overall outward appearance from
being deteriorated, to enable the repetitive use and to
exclude the influence due to the vibration, or the like.
[0062] In addition, the invention can be variously mod-
ified without departing from the scope of the invention,
as defined by the appended claims.

[0063] Intheabovedescriptions, the shapes of the post
parts 6, 44 are just exemplary. For example, the shape
of the post part disclosed in Patent Literature 1, which
has been described in the related art, may be adopted.
[0064] This application is based upon and claims the
benefit of priorities of Japanese Patent Applications No.
2010-256500 filed on November 17, 2011 and No.
2010-256501 filed on November 17, 2011. The present
invention also refers to a battery terminal with current
sensor, comprising: a battery terminal part that is formed
by a conductive metal plate, and that includes a post part
to be connected to a battery post of a battery; a current
sensor that is integrated with the battery terminal part by
a resin molding, and that includes a stud part to be con-
nected to a load; and a sensor part that corresponds to
an integrated part of the battery terminal part and the
current sensor, wherein the sensor part includes a pen-
etration portion having a hole or slit shape that is formed
at a part to be resin-molded of the battery terminal part,
and a filling portion that is formed at a resin-molded part
of the current sensor and fills the penetration portion.
[0065] In a preferred embodiment the sensor part and
the stud part are arranged side by side in a direction
orthogonal to a longitudinal axis of the battery terminal
part.

[0066] In a further preferred embodiment the penetra-
tion portion and the filling portion are arranged in a pre-
determined axis passing through the stud part and being
parallel with the longitudinal axis of the battery terminal
part.

[0067] In a further preferred embodiment the sensor
part and the stud part are arranged side by side along a
longitudinal axis of the battery terminal part so that the
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sensor part is positioned closer to the post part than the
stud part.

[0068] Moreover,the presentinventionrelates to abat-
tery terminal with current sensor, comprising: a battery
terminal part that is formed by a conductive metal plate,
and a current sensor that is integrated with the battery
terminal part by a resin molding, wherein the battery ter-
minal part includes a first plate part and a second plate
part, which are opposed to each other by bending the
conductive metal plate, a post part that is to be connected
to a battery post of a battery and an embrace part that is
formed at the post part and restrains the first plate part
and the second plate part from being widened therebe-
tween, and a part to be resin-molded, which corresponds
to a part to which the current sensor is integrated by the
resin molding, and a connection part, which corresponds
to a part of connecting the part to be resin-molded to the
first plate part, are formed at one side of the embrace
part in the first plate part.

[0069] In a preferred embodiment the connection part
is formed so that a width thereof is gradually widened
from the one side of the embrace part toward the part to
be resin-molded.

[0070] In a further preferred embodiment the connec-
tion part is formed with a reinforcement part.

Claims
1. A battery terminal comprising:

a battery terminal part (4) that is formed by a
conductive metal plate,

wherein

the battery terminal part (4) includes a first plate
part (9) and a second plate part (10), which are
opposed to each other by bending the conduc-
tive metal plate, a post part (6) that is to be con-
nected to a battery post (3) of a battery (2), and
a pair of embrace parts (12) that is formed at the
post part (6) and restrains the first plate part (9)
and the second plate part (10) from being wid-
ened therebetween, and

the embrace parts (12) having a L shape, each
of which extends in the lower direction and has
a leading end bent inwards and engaged to a
lower surface of the second plate part (10), are
respectively connected to left and right end por-
tions of the first plate part (9),

characterized in that

the battery terminal (1) further comprises a cur-
rent sensor (5) that is integrated with the battery
terminal part (4) by a resin molding, wherein

a stud part (8) of the current sensor (5) corre-
sponds to a connection part of a load,

a part to be resin-molded (14), which corre-
sponds to a part to which the current sensor (5)
is integrated by the resin molding, and a con-
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nection part (13), which corresponds to a part
of connecting the part to be resin-molded (14)
to the first plate part (9), are formed at one side
of the embrace part (12) in the first plate part (9),

14

tenteil (9) entspricht, an einer Seite des Umar-
mungsteils (12)in dem ersten Plattenteil (9) aus-
gebildet sind,

der Verbindungsteil (13) eine sich verjingende

the connection part (13) has a tapered shape 9% Form hat, deren Breite von einer Basisendposi-
whose width is gradually increased from a base tion des Umarmungsteils (12) in Richtung des
end position of the embrace part (12) toward the zu harzgegossenen Teils (14) allmahlich zu-
part to be resin-molded (14), nimmt, das zu harzgegossene Teil (14) ein vor-
the part to be resin-molded (14) has a front end- deres, endseitiges, zu harzgeformtes Teil (25)
side part to be resin-molded (25) and a bus bar- 70 und ein sammelschienenférmiges, in Harz ge-
shaped part to be resin-molded (26), formtes Teil (26) aufweist,

the bus bar-shaped part to be resin-molded (26) der sammelschienenférmige, in Harz geformte
and the stud part (8) are arranged side-by-side Teil (26) und der Zapfenteil (8) in einer Richtung
in a direction orthogonal to a longitudinal axis orthogonal zu einer Langsachse (L1) des Bat-

15

(L1) of the battery terminal part (4), and
the current sensor (5) is resin-molded on the bus
bar-shaped part to be resin-molded (26).

terieanschlussteils (4) nebeneinander angeord-
net sind, und der Stromsensor (5) auf dem zu
sammelschienenférmigen in Harz geformten
Teil (26) angegossen ist.

2. The battery terminal according to claim 1, wherein
the connection part (13) is formed with a reinforce- 20 2. Die Batteriecklemme nach Anspruch 1, wobei der
ment part (24). Verbindungsteil (13) mit einem Verstarkungsteil (24)
ausgebildet ist.

Patentanspriiche
25 Revendications
1. Eine Batterieklemme, aufweisend:
1. Borne de batterie comprenant

einen Batterieanschlussteil (4), der durch eine
leitende Metallplatte gebildet ist,

une partie de borne de batterie (4) qui estformée

wobei 30 par une plaque métallique conductrice,

der Batterieanschlussteil (4) einen ersten Plat- ou

tenteil (9) und einen zweiten Plattenteil (10), die la partie de borne de batterie (4) inclut une pre-
einander durch Biegen der leitfahigen Metall- miére partie de plaque (9) et une deuxieéme par-
platte gegenuberliegen, einen Pfostenteil (6), tie de plaque (10), qui sont opposées l'une a
der mit einem Batteriepol (3) einer Batterie (2) 35 I'autre en pliant la plaque métallique conductri-
zu verbinden ist, und ein Paar von Umarmungs- ce, une partie de plot (6) destinée a étre con-
teilen (12) umfasst, das an dem Pfostenteil (6) nectée a un plot de batterie (3) d’une batterie
ausgebildetist und den ersten Plattenteil (9) und (2), etune paire de parties d’étreinte (12) qui est
den zweiten Plattenteil (10) daran hindert, sich formée au niveau de la partie de plot (6) et qui
dazwischen zu verbreitern, und 40 empéche la premiére partie de plaque (9) et la
die Umarmungsteile (12) mit einer L-Form, von deuxieme partie de plaque (10) de s’écarter
denen sich jedes in der unteren Richtung er- I'une de l'autre, et

streckt und ein nach innen gebogenes vorderes les parties d’étreinte (12) ayant une forme de L,
Ende aufweist, das mit einer unteren Flache des qui s’étendent chacune dans la direction infé-
zweiten Plattenteils (10) in Eingriff steht, jeweils 45 rieure et présentent une extrémité avantrecour-
mit linken und rechten Endabschnitten des ers- bée vers l'intérieur etengagée dans une surface
ten Plattenteils (9) verbunden sind, inférieure de la deuxiéme partie de plaque (10),
dadurch gekennzeichnet, dass sontrespectivement reliées a des portions d’ex-
die Batterieklemme (1) ferner einen Stromsen- trémité gauche et droite de la premiere partie de
sor (5) aufweist, der mitdem Batterieanschluss- 50 plaque (9),

teil (4) durch ein HarzgieRen integriert ist, wobei caractérisée en ce que

ein Zapfenteil (8) des Stromsensors (5) einem la borne de batterie (1) comprend en outre un
Anschlussteil einer Last entspricht, capteur de courant (5) qui est intégré a la partie
ein zu harzgegossenes Teil (14), das einem Teil de borne de batterie (4) par moulage en résine,
entspricht, in das der Stromsensor (5) durchdas 55 ou

Harzgielien integriert ist, und ein Verbindungs-
teil (13), das einem Teil zum Verbinden des zu
harzgegossenen Teils (14) mit dem ersten Plat-

une partie de tige (8) du capteur de courant (5)
correspond a une partie de connexion d’'une
charge,
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une partie destinée a étre moulée enrésine (14),

qui correspond a une partie alaquelle le capteur

de courant (5) est intégré par le moulage en ré-
sine, et une partie de connexion (13), qui cor-
respond a une partie de connexion de la partie 5
destinée a étre moulée en résine (14) avec la
premiére partie de plaque (9), sont formées au
niveau d’'un c6té de la partie d’étreinte (12) dans

la premiere partie de plaque (9),

la partie de connexion (13) présente une forme 10
conique dont la largeur augmente progressive-
ment a partir d’'une position d’extrémité de base

de la partie d’étreinte (12) vers la partie destinée

a étre moulée en résine (14),

la partie destinée a étre moulée en résine (14) 15
présente une partie cété extrémité avant desti-

née a étre moulée en résine (25) et une partie

en forme de barre omnibus destinée a étre mou-

Iée en résine (26),

la partie en forme de barre omnibus destinée a 20
étre moulée en résine (26) et la partie de tige

(8) sontagencées cote a cote dans une direction
orthogonale a un axe longitudinal (L1) de la par-

tie de borne de batterie (4), et le capteur de cou-
rant(5)estmoulé enrésinesurlapartieenforme 25
de barre omnibus destinée a étre moulée en ré-
sine (26).

2. Borne de batterie selon la revendication 1, ou la par-
tie de connexion (13) est formée avec une partie de 30
renforcement (24).
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FIG.5
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FIG.6A
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FIG.7
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